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Chapter 3 

Cleanup Level Determination 

This section describes various scenarios and 
considerations pertinent to determining the appropriate 
l e v e l of PCBs that can be l e f t i n each media that i s 
contaminated to achieve protection of human health and the 
environment. For s o i l s , the s t a r t i n g point action l e v e l 
(preliminary remediation goal) i s l ppm f o r s i t e s where 
unlimited exposure under r e s i d e n t i a l land use i s assumed. 
Higher s t a r t i n g point values (10 to 25 ppm) are suggested 
for s i t e s where the exposure scenario i s i n d u s t r i a l . 
Remediation goals f o r ground water that i s p o t e n t i a l l y 
drinkable should be the proposed MCL of .5 ppb. Cleanup 
levels associated with surface water should account f o r the 
po t e n t i a l use of the surface water as drinking water, 
impacts to aquatic l i f e , and impacts through the food chain. 
Occasionally, stormwater runoff to nearby streams can 
contribute s i g n i f i c a n t environmental or health r i s k s , 
especially t o those eating contaminated f i s h . 
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3.1 S o i l s 

The c o n c e n t r a t i o n of PCBs i n the s o i l above which_some 
a c t i o n should be considered ( i . e . , treatment or containment) 
w i l l depend p r i m a r i l y on the exposure estimated i n the 
baseline r i s k assessment based on c u r r e n t and p o t e n t i a l 
f u t u r e land use. This s e c t i o n has correspondingly been 
organized according t o categories of a l t e r n a t i v e s 
d i f f e r e n t i a t e d by the expected d i r e c t contact t h a t w i l l 
occur. Other f a c t o r s i n f l u e n c i n g the concentration t o which 
s o i l s should be excavated or contained include the impact 
the r e s i d u a l c o n c e n t r a t i o n w i l l have on ground water and 
p o t e n t i a l environmental impacts. Since these pathways are 
p e r t i n e n t t o a l l s i t e c a tegories, they are discussed i n 
separate sections. The g u i d e l i n e concentrations provided i n 
t h i s s e c t i o n do not imply t h a t a c t i o n must be taken a t a 
Superfund s i t e , r a t h e r they i n d i c a t e the area over which_ 
some a c t i o n should be considered once i t has been determined 
t h a t a c t i o n i s necessary t o provide p r o t e c t i o n of human 
h e a l t h and the environment. 

A summary of the g u i d e l i n e s discussed i n t h i s s e c t i o n i s 
presented i n Table 3-1. 

TABLE 3-1 
Recommended S o i l A c t i o n Levels — A n a l y t i c a l S t a r t i n g 

Points 

(Considers i n g e s t i o n , i n h a l a t i o n , and dermal contact only) 

Land Use PCB Action Levels (ppm) 
R e s i d e n t i a l 1 PP m 

I n d u s t r i a l 10 - 25 ppm 

These a c t i o n l e v e l s and the assumptions discussed i n the 
f o l l o w i n g sections can be used t o reduce the need f o r 
d e t a i l e d s i t e - s p e c i f i c r i s k assessments; however, f u t u r e 
s i t e uses should be w e l l understood and f i n a l cleanup l e v e l s 
must s t i l l r e f l e c t a l l r e l e v a n t exposure pathways and be 
d e f e n s i b l e on a s i t e - s p e c i f i c basis. 

The a n a l y s i s of PCBs i s complicated by the f a c t t h a t 
t h e r e are 209 d i f f e r e n t PCB compounds (Alford-Stevens, 
1986). Common a n a l y t i c a l methods are l i s t e d i n Table 3-2. 

1Aracholors are groups, of PCBs w i t h d i f f e r e n t o v e r a l l 
percentages of c h l o r i n e . For example, Arochlor 1242 contains 42% 
c h l o r i n e made up of t r i - and t e t r a - c h l o r i n a t e d biphenyls. PCB 
isomers are those compounds t h a t have the same number of c h l o r i n e 
atoms. I n d i v i d u a l PCBs isomers, of which there are 209, are 
c a l l e d congeners. 
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3.1.1 Prel i m i n a r y Remediation Goals f o r R e s i d e n t i a l Areas 

The concentration t h a t define? the area over which some 
a c t i o n must be taken i s the concentration o f PCBs t h a t can 
p r o t e c t i v e l y be l e f t on s i t e w i t h o u t management c o n t r o l s . 
I n areas where land use i s r e s i d e n t i a l , t h i s c o n c e n t r a t i o n 
w i l l be based on standard assumptions f o r d i r e c t contact — 
dermal, i n g e s t i o n , and i n h a l a t i o n — and should consider 
p o t e n t i a l impact t o ground water, which i s discussed i n 
se c t i o n 3.1.4. 

For Superfund s i t e s , the r i s k remaining a f t e r _4 

remediation should g e n e r a l l y f a l l w i t h i n the range of 10 
t o 10"6 i n d i v i d u a l excess cancer r i s k . Based on the 
standard exposure assumptions associated w i t h r e s i d e n t i a l 
land use ( i n g e s t i o n , i n h a l a t i o n , and dermal c o n t a c t ) , 
concentrations of .1 ppm PCBs t o 10 ppm PCBs w i l l g e n e r a l l y 
f a l l w i t h i n the p r o t e c t i v e range. A co n c e n t r a t i o n of 1 ppm 
PCBs equates t o approximately a 10" excess cancer r i s k 
assuming no s o i l cover or management c o n t r o l s . The 1 ppm 
s t a r t i n g p o i n t f o r r e s i d e n t i a l scenarios r e f l e c t s a 
p r o t e c t i v e , q u a n t i f i a b l e concentration f o r s o i l . Lower 
Concentrations (e.g., r e f l e c t i n g a 10" r i s k l e v e l ) are not 
ge n e r a l l y q u a n t i f i a b l e and i n many cases w i l l be below 
background concentrations^ (Because ot tne persistence and 
pervasiveness of PCBs, PCBs w i l l be present i n background 
samples a t many s i t e s . ) A concentration of 1 ppm PCBs 
should t h e r e f o r e g e n e r a l l y be the s t a r t i n g p o i n t f o r 
a n a l y s i s a t PCB-contaminated Superfund s i t e s where land use 
i s r e s i d e n t i a l . A l t e r n a t i v e s should reduce concentration t o 
t h i s l e v e l or l i m i t exposure t o concentrations above t h i s 
l e v e l . 

As p a r t of the development of the cleanup l e v e l s i n the 
PCB S p i l l Cleanup P o l i c y , a d e t a i l e d a n a l y s i s of the d i r e c t 
contact pathways was performed by the EPA O f f i c e of Health 
and Environmental Assessment (U.S. EPA, 1986a). This 
a n a l y s i s was subsequently updated t o account f o r the revised 
cancer potency f a c t o r and i n g e s t i o n assumptions (U.S. EPA, 
1988d). This analysis estimates r i s k l e v e l s associated w i t h 
v a r ious concentrations of PCBs based on p h y s i c a l parameters 
of PCB 1254. I t i s also estimated t h a t a 10 inch cover of 
clean s o i l w i l l reduce r i s k s by approximately one order of 
magnitude. Using some of the basic assumptions associated 
w i t h PCBs (e.g., m o b i l i t y , v o l a t i l i t y , absorption) described 
i n t h i s a n a l y s i s and the standard exposure assumptions f o r 
r e s i d e n t i a l land use presented i n the Risk Assessment 
Guidance (U.S. EPA> 1989e), r i s k l e v e l s associated w i t h 
v a r i o u s concentrations of PCBs i n s o i l were c a l c u l a t e d (see 
Appendix B). This analysis forms the basis f o r the 
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a n a l y t i c a l s t a r t i n g p o i n t summarized here. The primary 
assumptions and an example c a l c u l a t i o n " f o r a PCB 
concentration of 1 ppm are shown i n Table 3-3. I t should be 
noted t h a t some of these assumptions may be o v e r l y 
conservative on a s i t e - s p e c i f i c basis. For example, the 
c a l c u l a t i o n f o r the i n h a l a t i o n pathway assumes t h a t someone 
i s on the s i t e 24 hours a day f o r 3 0 years and t h a t the 
concentration of PCBs i n the a i r i n a house on t h i s s i t e 
w i l l be the same as the c o n c e n t r a t i o n i n the a i r outside. 
I n many cases, p a r t i a l covering o f the s o i l w i l l l i m i t the 
l e v e l of PCBs t h a t can v o l a t i l i z e . Another c o n s i d e r a t i o n i s 
t h a t the . c a l c u l a t i o n was based on the p r o p e r t i e s o f Arachlor 
1254 and p r o p e r t i e s may vary f o r d i f f e r e n t congeners as 
shown i n Table 3-4. T o x i c i t i e s may also vary (McFarland, 
1989; Kimbrough, 1987; Safe, 1985), though t h e r e i s l i m i t e d 
i n f o r m a t i o n on t h i s and the t o x i c i t y based on Arachlors 1254 
or 1260 should g e n e r a l l y be used. 

As noted above, these c a l c u l a t i o n s r e f l e c t d i r e c t 
exposure assumptions only and may not be a p p r o p r i a t e where 
ground water or e c o l o g i c a l h a b i t a t s are p o t e n t i a l l y 
threatened. These l e v e l s are c o n s i s t e n t w i t h the guidance 
provided by the PCB S p i l l Cleanup P o l i c y which recommends a 
10 ppm cleanup l e v e l w i t h a 10 i n c h cover f o r r e s i d e n t i a l 
areas. 

3.1.2 P r e l i m i n a r y Remediation Goals f o r Industrial/Remote 
Areas 

I n remote areas or areas where land use i s i n d u s t r i a l , a 
more appropriate c o n c e n t r a t i o n a t which t o s t a r t a n a l y s i s 
may be 10 t o 25 ppm, since d i r e c t exposure i s l e s s frequent 
than f o r r e s i d e n t i a l land use and higher concentrations w i l l 
be p r o t e c t i v e . (Under the PCB S p i l l P o l i c y t h i s category 
includes s i t e s t h a t are more than . 1 km from 
residential/commercial areas or where access i s l i m i t e d by 
e i t h e r man-made or n a t u r a l b a r r i e r s (e.g., fences or 
c l i f f s ) . ) For example, a t Superfund s i t e s l o c a t e d i n 
i n d u s t r i a l areas i n g e s t i o n and i n h a l a t i o n exposures are more 
l i m i t e d than f o r a r e s i d e n t i a l area. Even assuming exposure 
equi v a l e n t t o t h a t i n r e s i d e n t i a l areas, these l e v e l s (10 t o 
25 ppm) are s t i l l w i t h i n t h e acceptable r i s k range 
(approximately 10"4) based on t h e d i r e c t contact exposure 
pathways, and i n f a c t w i l l r e f l e c t a lower r i s k due t o the 
reduced frequency of exposure expected a t the s i t e . This i s 
c o n s i s t e n t w i t h the PCB S p i l l Cleanup P o l i c y which 
recommends a cleanup l e v e l o f 2 5 t o 50 ppm f o r s i t e s i n 
i n d u s t r i a l or other reduced access areas. 
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